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© In a device for processing a time division mul- 
tiplexed signal into asynchronous transfer mode 
cells, each comprising an information field, a single 
building unit (23) successively builds first through M- 
th cells (M: a plural and natural number) as the 
asynchronous transfer mode cells so that the in- 
formation field of an m-th cell of the first through the 
M-th cells comprises first through N-th PCM signals 
(N: another plural and natural number) of an nvth 
frame of first through M-th frames of^the time di- 
vision multiplexed signal, "where m consecutively 
varies from 1 to M. The first through the N-th PCM 
signals of the m-th frame are successively extracted 
from the time division multiplexed signal by an ex- 
tracting unit (21 ). When the information field of each 
of the first through the M-th cells comprises first 
through N-th bytes and a prescribed number of 
remaining bytes, the building unit successively 
builds the first through the M-th cells so that the first 
through the N-th extracted signals of the m-th frame 
are placed in the first through the N-th bytes of the 
m-th cell, respectively, and that empty bytes are 
placed in the remaining bytes of the m-th cell. 
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This invention relates to a method of process- 
ing a time division multiplexed signal into asyn- 
chronous transfer mode (ATM) cells. This invention 
relates also to a processing device for use in 
carrying out the method. 

The time division multiplexed signal comprises 
first through M-th frames, each of which comprises 
first through N-th pulse code modulated (PCM) 
signals, where M represents a first plural and natu- 
ral number, N representing a second plural and 
naturaUnumber— The-first-through-the-N-th-pulse- 



code modulated signals of each frame of the time 
division multiplexed signal are derived from first 
through N-th channels, respectively. 

Each of the asynchronous transfer mode cells 
comprises an information field. 

As will later be described, a conventional pro- 
cessing device periodically extracts n-th pulse 
code modulated signals of the first through the M- 
th frames from the time division multiplexed signal 
as n-th extracted signals of the first through the M- 
th frames, where n is variable between 1 and N, 
both inclusive. Thereafter, the conventional device 
successively builds first through N-th cells as the 
asynchronous transfer mode cells so that the in- 
formation field of on n-th cell of the first through 
the N-th cells comprises the n-th extracted signals 
of the first through the M-th frames. 

Inasmuch as the n-th extracted signals of all of 
the first through the M-th frames should be in- 
cluded in the information field of the n-th cell, a 
building time of each cell is inevitably increased as 
the number M of the frames is increased. 

It is therefore an object of this invention to 
provide a method for processing a time division 
multiplexed signal into asynchronous transfer mode 
cells, which method can decrease a building time 
of each of the asynchronous transfer mode cells. 

It is another object of this invention to provide 
a method of the type described, which method can 
process the time division multiplexed signal into 
the asynchronous transfer mode cells at a high 
speed. 

It is a specific object of this invention to pro- 
vide a processing device for processing a time 
division multiplexed signal into asynchronous trans- 
fer mode cells, which device can decrease a build- 
ing time of each of the asynchronous transfer 
mode cells. 

It is a further object of this invention to provide 
a processing device of the type described, which 
device can process the time division multiplexed 
signal into the synchronous transfer mode cells at 
a high speed. 

It is a still further object of this invention to 
provide a processing device of the type described, 
which device is compact and inexpensive. 



Other objects of this invention will become 
clear as the description proceeds. 

On describing the gist of an aspect of this 
invention, it is possible to understand that a meth- 
5 od is for processing a time division multiplexed 
signal into asynchronous transfer mode cells, each 
comprising an information field. The time division 
multiplexed signal comprises first through M-th 
frames, each comprising first through N-th pulse 
70 code modulated signals, where M represents a first 



predetermined plural and natural number, N repre- 
senting a second predetermined plural and natural 
number. 

According to the aspect of this invention, the 
75 above-understood method comprises the steps of: 
successively extracting the first through the N-th 
pulse code modulated signals of an m-th frame 
from the time division multiplexed signal as first 
through N-th extracted signals of the m-th frame, 
20 where m consecutively varies from 1 to M; and 
successively building first through M-th cells as the 
asynchronous transfer mode cells so that the in- 
formation field of an m-th cell of the first through 
the M-th cells comprises the first through the N-th 
25 extracted signals of the m-th frame. 

On describing the gist of another aspect of this 
invention, it is possible to understand that a meth- 
od is for processing a time division multiplexed 
signal into asynchronous transfer mode cells, each 
30 comprising an information field. The time division 
multiplexed signal comprises first through J-th mul- 
tiframes, where J represents a predetermined plu- 
ral and natural number. Each multiframe comprises 
a predetermined plural number K of frames. Each 
35 of the frames comprises first through N-th pulse 
code modulated signals, where N represents an- 
other predetermined plural and natural number. 

According to this aspect of this invention, the 
above-understood method comprises the steps of: 
40 successively extracting the first through the N-th 
pulse code modulated signals of the frames of a j- 
th multiframe from the time division multiplexed 
signal as first through N-th extracted signals of the 
frames of the j-th multiframe, where j consecutively 
45 varies from 1 to J; and successively building first 
through J-th cells as the asynchronous transfer 
node cells so that the information field of a j-th cell 
of the first through the J-th cells comprises the first 
through the N-th extracted signals of the frames of 
so the j-th multiframe. 

On describing the gist of a specific aspect of 
this invention, it is possible to understand that a 
device is for processing a time division multiplexed 
signal into asynchronous transfer mode cells, each 
55 comprising an information field. The time division 
multiplexed signal comprises first through M-th 
frames, each comprising first through N-th pulse 
code modulated signals, where M represents a first 
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predetermined plural and natural number, N repre- 
senting a second predetermined plural and natural 
number.- 

According to the specific aspect of this inven- 
tion, the above-understood device comprises: an 
extracting unit for successively extracting the first 
through the N-th pulse code modulated signals of 
an m-th frame from the time division multiplexed 
signal as first through N-th extracted signals of the 
m-th frame, where m consecutively varies from 1 to 
M; and a building unit connected to the extracting 
unit for successively building first through M-th 
cells as the asynchronous transfer mode cells so 
that the information field of an m-th cell of the first 
through the M-th cells comprises the first through 
the N-th extracted signals of the m-th frame. 

On describing the gist of a different aspect of 
this invention, it is possible to understand that a 
device is for processing a time division multiplexed 
signal into asynchronous transfer mode cells, each 
comprising an information field. The time division 
multiplexed signal comprises first through J-th mul- 
tiframes, where J represents a predetermined plu- 
ral and natural number. Each multiframe comprises 
a predetermined plural number K of frames. Each 
of said frames comprises first through N-th pulse 
code modulated signals, where N represents an- 
other predetermined plural and natural number. 

According to the different aspect of this inven- 
tion, the above-understood device comprises; an 
extracting unit for successively extracting the first 
through the N-th pulse code modulated signals of 
the frames of a j-th multiframe. from said time 
division multiplexed signal as first through N-th 
extracted signals of the frames of said j-th mul- 
tiframe, where j consecutively varies from 1 to J; 
and a building unit connected to said extracting 
unit for successively building first through J-th cells 
as said asynchronous transfer mode cells so that 
the information field of a j-th cell of said first 
through said J-th cells comprises said first through 
said N-th extracted signals of the frames of said j- 
th multiframe. 

Brief Description of the Drawing: 

Fig. 1 is a block diagram of a processing device 
for use in carrying out a conventional method, 
Fig. 2 is a time chart for use in describing a 
time division multiplexed signal which should be 
processed by the conventional method and by a 
method according to a first embodiment of this 
invention; 

Fig. 3 is a diagram for use in describing a 
structure of an n-th cell produced in the conven- 
tional method; 

Fig. 4 is a block diagram of a processing device 
for use in carrying out the method according to 



the first embodiment of this invention and a 
method according to a second embodiment of 
this invention; 

Fig. 5 is a diagram for use in describing a 
5 structure of an m-th cell produced by the meth- 
od according to the first embodiment of this 
invention; 

Fig. 6 is a diagram for use in describing a 
structure of another m-th cell produced by the 
w method according to the first embodiment of 
this invention; 

Fig. 7 is a time chart for use in describing 
another time division multiplexed signal which 
should be processed by the method according 
75 to the second embodiment of this invention; 

Fig. 8 is a diagram for use in describing a 
structure of a j-th cell produced by the method 
according to the second embodiment of this 
invention; and 

20 Fig. 9 is a block diagram for use in describing 
details of the device illustrated in Fig. 4. 

Description of the Preferred Embodiments: 

25 Referring to Fig. 1, a conventional processing 

device 10 will first be described for a better under- 
standing of this invention. The processing device 
10 is equivalent to the conventional processing 
device described in the preamble of the instant 

30 specification. The processing device 10 is for use 
in carrying out a conventional method of process- 
ing a time division multiplexed signal into asyn- 
chronous transfer mode (ATM) cells, each of which 
comprises an information field which will later be 

35 described. 

Turning to Fig. 2, the time division multiplexed 
signal comprises first through M-th frames, where 
M represents a first plural and natural number. 
Each of the first through the M-th frames com- 

40 prises a frame synchronization or alignment signal 
which is labelled F and which indicates a leading 
bit or edge of each of the first through the M-th 
frames. Each of the first through the M-th frames 
further comprises first through N-th pulse code 

45 modulated (PCM) signals which succeed the frame 
synchronization signal F, where N represents a 
second plural and natural number. 

Typically, the first through the N-th pulse code 
modulated signals of each frame of the time di- 

so vision multiplexed signal are derived from first 
through N-th speech channels for transmission of 
first through N-th speech signals, respectively. 
Each of the first through the N-th pulse code mod- 
ulated signals of each frame of the time division 

55 multiplexed signal typically has a length of one 
byte or eight bits. 

The time division multiplexed signal has a 
frame period which defines each of the first 
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through the M-th frames of the time division mul- 
tiplexed signal. For example, the frame period is 
equal to 125 microseconds when N is equal to 24 
(that is, when the number N of the speech chan- 
nels is equal to 24) and when the time division 
multiplexed signal has a bit rate of 1.544 Mbits/s. 

Turning back to Fig. 1 with reference to Fig. 2 
continued, the processing device 10 comprises an 
extracting unit 11. The extracting unit 11 periodi- 
cally extracts the frame synchronization signals F 
"of"the"firsrthrough~the~M-thframes"from-the~time- 
division multiplexed signal as extracted synchro- 
nization signals and periodically extracts, on the 
basis of the extracted synchronization signals, n-th 
pulse code modulated (PCM) signals of the first 
through the M-th frames from the time division 
multiplexed signal as n-th extracted signals of the 
first through the M-th frames, where n is variable 
between 1 and N, both inclusive. More specifically, 
the first pulse code modulates signals of the first 
through the M-th frames are extracted as first ex- 
tracted signals of the first through the M-th frames. 
Likewise, the N-th pulse code modulated signals of 
the first through the M-th frames are extracted as 
N-th extracted signals of the first through the M-th 
frames. 

First through N-th memories 12-1 to 12-N are 
connected to the extracting unit 11. An n-th mem- 
ory of the first through the N-th memories 12-1 to 
12-N memorizes the n-th extracted signals of the 
first through the M-th frames as n-th memorized 
signals of the first through the M-th frames. More 
specifically, the first- memory 12-1 memorizes the 
first extracted signals of the first through the M-th 
frames as first memorized signals of the first 
through the M-th frames. Likewise, the N-th mem- 
ory 12-N memorizes the N-th extracted signals of 
the first through the M-th frames as N-th memo- 
rized signals of the first through the M-th frames. 

First through N-th building units 13-1 to 13-N 
are connected to the first through the N-th memo- 
ries 12-1 to 12-N, respectively. A combination of 
the first through the N-th building units 13-1 to 13- 
N builds first through N-th cells as the asynchro- 
nous transfer mode cells so that the information 
field of an n-th cell of the first through the N-th 
cells comprises the n-th memorized signals of the 
first through the M-th frames. 

More specifically, the first building unit 13-1 
builds the first cell so that the information field of 
the first cell comprises the first memorized signals 
of the first through the M-th frames. Likewise, the 
N-th building unit 13-N builds the N-th cell so that 
the information field of the N-th cell comprises the 
N-th memorized signals of the first through the M- 
th frames. The first through the N-th cells are 
successively transferred as they are. Alternatively, 
the first through the N-th cells are transferred with 



the first through the N-th cells multiplexed by a cell 
multiplexing unit (not shown). 

Thus, a combination of the building units 13-1 
to 13-N builds the asynchronous transfer mode 

5 cells which are equal in number to N (that is, the 
number of the speech channels). 

Turning to Fig. 3, the n-th cell of the first 
through the N-th cells is illustrated, which n-th cell 
is produced by the conventional method. The illus- 

70 trated n-th cell comprises a header of five bytes 

-^^and-the-information-field-comprising-first-through— 
forty-eighth bytes. Each byte of the reader and the 
information field comprises first through eighth bits. 
The n-th memorized signal (namely, the n-th 

75 pulse code modulated (PCM) signal) of the first 
frame is placed in the first byte of the information 
field of the n-th ceil. The n-th memorized signal 
(that is, the n-th PCM signal) of a second frame is 
placed in the second byte of the information field 

20 of the n-th cell. Likewise, the n-th memorized signal 
(namely, the n-th PCM signal) of a forty-eighth 
frame is placed in the forty-eighth byte of the 
information field of the n-th cell when the number 
M of the frames is equal to 48. 

25 Inasmuch as the n-th pulse code modulated 

signals of the first through the M-th frames are 
placed in the information field of the n-th cell in 
accordance with the conventional method, a build- 
ing time of each cell is unavoidably increased as 

30 the number M of the frames is increased. When 
the frame period is equal to 1 25 microseconds and 
when the number M of the frames is equal to 48, at 
least 6 milliseconds (= 48 x 125 microseconds) 
are required as the building time of each cell. 

35 Inasmuch as the conventional processing de- 

vice 10 of Fig. 1 comprises the first through the N- 
th memories 12-1 to 12-N and the first through the 
N-th building units 13-1 to 13-N, the conventional 
processing device 10 is bulky and expensive. 

40 Turning to Fig. 4, description will proceed to a 

processing device 20 for use in carrying out a 
method according to a first embodiment of this 
invention. The method is for processing a time 
division multiplexed signal of Fig. 2 into asyn- 

45 chronous transfer mode (ATM) cells, each of which 
comprises an information field. 

The processing device 20 comprises a dif- 
ferent extracting unit 21. The extracting unit 21 
extracts the frame synchronization signal F (Fig. 2) 

so of an m-th frame from the time division multiplexed 
signal as extracted synchronization signal of the ro- 
th frame and successively extracts, on the basis of 
the extracted synchronization signals, the first 
through the N-th pulse code modulated (PCM) sig- 

55 nals of the m-th frame from the time division mul- 
tiplexed signal as first through N-th extracted sig- 
nals of the m-th frame, where m consecutively 
varies from 1 to M. More specifically, the first 
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through the N-th pulse code modulated signals of 
the first frame are extracted as the first through the 
N-th extracted signals of the first frame. Likewise, 
the first through the N-th pulse code modulated 
signals of the M-th frame are extracted as the first 
through the N-th extracted signals of the M-th 
frame. 

A single building unit 23 is connected to the 
extracting unit 21. The building unit 23 succes- 
sively builds first through M-th cells as the asyn- 
chronous transfer mode cells so that the informa- 
tion field of an m-th cell of the first through the M- 
th cells comprises the first through the N-th ex- 
tracted signals of the m-th frame. More specifically, 
the building unit 23 first builds the first cell so that 
the information field of the first cell comprises the 
first through the N-th extracted signals of the first 
frame. Likewise, the building unit 23 finally builds 
the M-th cell so that the information field of the M- 
th cell comprises the first through the N-th ex- 
tracted signals of the M-th frame. 

Thus, the building unit 23 builds the asyn- 
chronous transfer mode cells which are equal in 
number to M (that is, the number of the frames). 

It is assumed that the information field of each 
of the first through the M-th cells comprises first 
through N-th bytes and a prescribed number Q of 
remaining bytes, where Q represents a natural 
number. In this event, the building unit 23 succes- 
sively builds the first through the M-th cells so that 
the first through the N-th extracted signals of the 
m-th frame are placed in the first through the N-th 
bytes of the information field of the m-th cell, 
respectively, and that empty bytes are placed in 
the remaining bytes of the information field of the 
m-th cell. 

Turning to Fig. 5, the m-th cell of the first 
through the M-th cell is illustrated, which m-th cell 
is produced by the method according to the first 
embodiment of this invention when the number N 
of the speech channels is equal to 24. Like the n-th 
ceil of Fig. 3, the illustrated m-th cell comprises a 
header of five bytes and the information field com- 
prising first through forty-eighth bytes. In other 
words, the information field of the m-th sell com- 
prises the first through the N-th (that is, twenty- 
fourth) bytes and a prescribed number Q of the 
remaining bytes which correspond to twenty-fifth 
through forty-eighth bytes. In the first through the 
N-th (twenty-fourth) bytes of the information field of 
the m-th cell, the first through the N-th (twenty- 
fourth) extracted signals (which are equivalent to 
the first through the N-th (twenty-fourth) pulse code 
modulated (PCM) signals) of the m-th frame are 
placed, respectively. The empty bytes are placed 
in the remaining bytes (the twenty-fifth through the 
forty-eighth bytes) of the information field of the m- 
th cell. 



Inasmuch as the first through the N-th pulse 
code modulated signals of the m-th frame are 
placed in the information field of the m-th cell, a 
building time of each cell is decreased in compari- 

5 son with the conventional method. When the frame 
period is equal to 125 microseconds, the building 
time of each cell is decreased down to at least 125 
microseconds. 

Turning to Fig. 6, another m-th cell is illustrated 

w which is produced by the method according to the 
first embodiment of this invention when the number 
N. of the speech channels is equal to 30. In the 
first through the N-th (thirtieth) bytes of the in- 
formation field of the m-th cell, the first through the 

76 N-th (thirtieth) extracted signals (which are equiv- 
alent to the first through the N-th (thirtieth) pulse 
code modulated (PCM) signals) of the m-th frame 
are placed, respectively. The empty bytes are 
placed in the remaining bytes (thirty-first through 

20 forty -eighth bytes) of the information field of the m- 
th cell. 

Turning back to Fig. 4, description will proceed 
to a case where the processing device 20 carries 
out a method according to a second embodiment 

25 of this invention. The method is for processing 
another time division multiplexed signal into asyn- 
chronous transfer mode cells. 

Turning to Fig. 7, the time division multiplexed 
signal comprises first through J-th multiframes, 

30 where J represents a predetermined plural and 
natural number. Each multiframe comprises a pre- 
determined plural number K of frames. In the illus- 
trated example, K is equal to 2. Therefore, each 
multiframe comprises first and second frames. 

35 Each of the frames is similar in structure to each 
frame illustrated in Fig. 2. 

In Fig. 4, the extracting unit 21 successively 
extracts the frame synchronization signals F (Fig. 
7) of the frames of a j-th multiframe from the time 

40 division multiplexed signal as extracted synchro- 
nization signals and successively extracts, on the 
basis of the extracted synchronization signals, the 
first through the N-th pulse code modulated (PCM) 
signals of the frames of the j-th multiframe from the 

45 time division multiplexed signal as first through N- 
th extracted signals of the frames of the j-th mul- 
tiframe, where j consecutively varies from 1 to J. 

The building unit 23 successively builds first 
through J-th cells as the asynchronous transfer 

so mode cells so that an information field of a j-th cell 
of the first through the J-th cells comprises the first 
through the N-th extracted signals of the frames of 
the j-th multiframe. 

Thus, the building unit 23 builds the asyn- 

55 chronous transfer mode cells which are equal to J 
(that is, the number of the multiframes). 

It will be assumed that the information field of 
each of the first through the J-th cells comprises 
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first through (K x N)-th bytes. In this event, the 
building unit 23 successively builds the first 
through the J-th cells so that the first through the 
N-th extracted signals of the frames of the j-th 
multiframe are placed in the first through the (K x 
N)-th bytes of the information field of the j-th cell, 
respectively. 

When the information field of each of the first 
through the J-th cells further comprises a pre- 
scribed number Q of remaining bytes, empty bytes 
— are-plaeed-in-the-remaining -bytes of-the-informa— 
tion field of the j-th cell by the building unit 23 in 
the manner similar to the method according to the 
first embodiment of this invention. 

Turning to Fig. 8, the j-th cell of the first 
through the J-th cells is illustrated, which j-th cell is 
produced by the method according to the second 
embodiment of this invention when the number K 
of the frames of each multiframe is equal to 2 and 
when the number N of the speech channels is 
equal to 24. Like the m-th cell of Fig. 5, the 
illustrated j-th cell comprises the reader of five 
bytes and the information field comprising first 
through forty-eighth bytes. In other words, the in- 
formation field of the j-th cell comprises the first 
through the (J x N)-th (that is, forty-eighth) bytes. 
The first through the N-th extracted signals (which 
are equivalent to the first through the N-th pulse 
code modulated (PCM) signals) of the first and the 
second frames of the j-th multiframe are placed in 
the first through the (J x N)-th (forty-eighth) bytes 
of the information field of the j-th cell, respectively. 

Turning to Fig. 9, description will proceed to 
details of the extracting and the building units 21 
and 23 of the processing device 20 illustrated in 
Fig. 4. The extracting unit 21 comprises a buffer 
memory 30 having a memory capacity capable of 
memorizing or keeping either at least one frame of 
the time division multiplexed signal of Fig. 2 or at 
least one multiframe of the time division multi- 
plexed signal of Fig. 7. A synchronization extracting 
circuit 31 extracts the frame synchronization signal 
F (Figs. 2 and 7) of each frame from the time 
division multiplexed signal as the extracted syn- 
chronization signal and extracts received clocks 
from the time division multiplexed signal as ex- 
tracted clocks. On the basis of the extracted syn- 
chronization signal and the extracted clocks, a write 
controller 32 controls writing of either each frame 
of the time division multiplexed signal of Fig. 2 or 
each multiframe of the time division multiplexed 
signal of Fig. 7 in the buffer memory 30. A read 
controller 33 controls reading of either the first 
through the N-th pulse code modulated signals of 
each frame or the first through the N-th pulse code 
modulated signals of the frames of each multiframe 
from the buffer memory 30 on the basis of device 
clocks of the processing device 20. 



The building unit 23 comprised a selector 34 
connected to the buffer memory 30 and supplied 
with an empty bite signal representative of the 
empty bite and with header data signal representa- 
5 tive of header data which should be included in the 
header of each asynchronous transfer mode cell 
and which comprises a destination address of each 
asynchronous transfer mode cell. The selector 34 
selects one of an output signal of the buffer mem- 
10 ory 30, the empty bite signal, and the header data 
— signaHas-a selected-signal-at~a-time-so that the~ 
selected signal constitutes either the m-th cell of 
each of Figs. 5 and 6 or the j-th cell of Fig. 8. 



75 



Claims 



1. A method of processing a time division mul- 
tiplexed signal into asynchronous transfer 
mode cells, each comprising an information 

20 field, said time division multiplexed signal 

comprising first through M-th frames, each 
comprising first through N-th pulse code mod- 
ulated signals, where M represents a first pre- 
determined plural and natural number, N repre- 

25 senting a second predetermined plural and 

natural number, said method comprising the 
steps of: 

successively extracting said first through 
said N-th pulse code modulated signals of an 

30 m-th frame from said time division multiplexed 

signal as first through N-th extracted signals of 
said m-th frame, where m consecutively varies 
from 1 to M; and 

successively building first through M-th 

35 cells as said asynchronous transfer mode cells 

so that the information field of an m-th cell of 
said first through said M-th cells comprises the 
first through the N-th extracted signals of said 
m-th frame. 

40 

2. A method as claimed in Claim 1, the informa- 
tion field of each of said first through said M-th 
cells comprising first through N-th bytes, 
wherein said building step is for successively 

45 building said first through said M-th cells so 

that the first through the N-th extracted signals 
of said m-th frame are placed in said first 
through said N-th bytes of the information field 
of said m-th cell, respectively. 

50 

3. A method as claimed in Claim 1 , the informa- 
tion field of each of said first through said M-th 
ceils comprising first through N-th bytes and a 
prescribed number Q of remaining bytes, 

55 wherein said building step is for successively 

building said first through said M-th cells so 
that said first through said N-th extracted sig- 
nals of the information field of said m-th frame 
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are placed in the first through the N-th bytes of 
said m-th cell, respectively, and that empty 
bytes are placed in said remaining bytes of the 
information field of said m-th cell, 

5 

A method of processing a time division mul- 
tiplexed signal into asynchronous transfer 
mode cells, each comprising an information 
field, said time division multiplexed signal 
comprising first through J-th multiframes, w 
where J represents a predetermined plural and 
natural number, each multiframe comprising a 
predetermined plural number K of frames, 
each of said frames comprising first through N- 
th pulse code modulated signals, where N re- 75 
presents another predetermined plural and nat- 
ural number, said method comprising the steps 
of: 

successively extracting the first through 
the N-th pulse code modulated signals of the 20 
frames of a j-th multiframe from said time 
division multiplexed signal as first through N-th 
extracted signals of the frames of said j-th 
multiframe, where j consecutively varies from 1 
to J; and 25 

successively building first through J-th 
cells as said asynchronous transfer mode cells 
so that the information field of a j-th cell of said 
first through said J-th cells comprises said first 
through said N-th extracted signals of the 30 
frames of said j-th multiframe. 

A method as claimed in Claim 4, the informa- 
tion field of each of said first through said J-th 
cells comprising first through (K x N)-th bytes, 35 
wherein said building step is for successively 
building said first through said J-th cells so 
that said first through said N-th extracted sig- 
nals of the frames of said j-th multiframe are 
placed in said first through said (K x N)-th 40 
bytes of the information field of said j-th cell, 
respectively. 

A method as claimed in Claim 4, the informa- 
tion field of each of said first through said J-th 45 
calls comprising first through (K x N)-th bytes 
and a prescribed number Q of remaining 
bytes, wherein said building step is for succes- 
sively building said first through said J-th cells 
so that said first through said N-th extracted so 
signals of the frames of said j-th multiframe are 
placed in said first through said (K x N)-th 
bytes of the information field of said j-th cell, 
respectively, and that empty bytes are placed 
in said remaining bytes of the information field 55 
of said j-th cell. 



7. A device for processing a time division mul- 
tiplexed signal into asynchronous transfer 
mode cells, each comprising an information 
field, said time division multiplexed signal 
comprising first through M-th frames, each 
comprising first through N-th pulse code mod- 
ulated signals, where M represents a first pre- 
determined plural and natural number, N repre- 
senting a second predetermined plural and 
natural number, said device comprising: 

an extracting unit for successively extract- 
ing said first through said N-th pulse code 
modulated signals of an m-th frame from said 
time division multiplexed signal as first through 
N-th extracted signals of said m-th frame, 
where m consecutively varies from 1 to M; and 

a building unit connected to said extracting 
unit for successively building first through M-th 
cells as said asynchronous transfer mode cells 
so that the information field of an m-th cell of 
said first through said M-th cells comprises the 
first through the N-th extracted signals of said 
m-th frame. 

8. A device as claimed in Claim 7, the information 
field of each of said first through said M-th 
cells comprising first through N-th bytes, 
wherein said building unit is for successively 
building said first through said M-th cells so 
that the first through the N-th extracted signals 
of said m-th frame are placed in said first 
through said N-th bytes of the information field 
of said m-th cell, respectively, 

9- A device as claimed in Claim 7, the information 
field of each of said first through said M-th 
cells comprising first through N-th bytes and a 
prescribed number Q of remaining bytes, 
wherein said building unit is for successively 
building said first through said M-th cells so 
that the first through the N-th extracted signals 
of said m-th frame are placed in said first 
through said N-th bytes of the information field 
of said m-th cell, respectively, and that empty 
bytes are placed in said remaining bytes of the 
information field of said m-th cell. 

10. A device for processing a time division mul- 
tiplexed signal into asynchronous transfer 
mode cells, each comprising an information 
field, said time division multiplexed signal 
comprising first through J-th multiframes, 
where J represents a predetermined plural and 
natural number, each multiframe comprising a 
predetermined plural number X of frames, 
each of said frames comprising first through N- 
th pulse code modulated signals, where N re- 
presents another predetermined plural and nat- 
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urai number, said device comprising: 

an extracting unit for successively extract- 
ing the first through the N-th pulse code modu- 
lated signals of the frames of a j-th muitiframe 
from said time division multiplexed signal as 5 
first through N-th extracted signals of the 
frames of said j-th muitiframe, where j con- 
secutively varies from 1 to J; and 

a building unit connected to said extracting 
unit for successively building first through J-th 10 

cells as said asynchronous transfer mode; cells 

so that the information field of a j-th cell of said 
first through said J-th cells comprises said first 
through said N-th extracted signals of the 
frames of said j-th muitiframe. 75 

11. A device as claimed in Claim 10, the informa- 
tion field of each of said first through said J-th 
ceils comprising first through (K x N)-th bytes, 
wherein said building unit is for successively 20 
building said first through said J-th cells so 

that said first through said N-th extracted sig- 
nals of the frames of said j-th muitiframe are 
placed in said first through said (K x N)-th 
bytes of the information field of said j-th cell, 25 
respectively. 

12. A device as claimed in Claim 10, the informa- 
tion field of each of said first through said J-th 
cells comprising first through (K x N)-th bytes 30 
and a prescribed number Q of remaining bytes 
wherein said building unit is for successively 
building said first through said J-th cells so 

that said first through said N-th extracted sig- 
nals of the frames of said j-th muitiframe are 35 
placed in said first through said (K x N)-th 
bytes of the information field of said j-th cell, 
respectively, and that empty bytes are placed 
in said remaining bytes of the information field 
of said j-th cell. 40 



8 



EP 0 544 217 A1 



miDc'^siNG'DEViCE"' 



12-1 





1ST 

MEMORY 




EXTRACTING 
UNIT 








• 




N-TH 
MEMORY 











1ST 

BUILDING 
UNIT 



N-TH 

BUILDING 

UNIT 



12-N 



13-N 



FIG. I PRIOR ART 



9 




10 



EP 0 544 217 A1 



INFORMATION 
FIELD 



v. 



BIT 
3 4 5 



6 



HEADER 



n-TH PCM SIGNAL 
OF 1ST FRAME 



n-TH PCM SIGNAL 
OF 2ND FRAME 



n-TH PCM SIGNAL 
OF 48-TH FRAME 



8 



BYTE 



48 



n -TH CELL 



FIG. 3 PRIOR ART 



11 



EP 0 544 217 A1 



20 



PROCESSING DEVICE 
,21 .23 



EXTRACTING 
UNIT 



BUILDING 
UNIT 



FIG. 4 



12 



EP 0 544 217 A1 



INFORMATION 
FIELD 



BIT 

1 2 3 4 5 6 7 8 



r 



HEADER 



1ST PCM SIGNAL 
OF m-TH FRAME 



X 



5 

1 



24-TH PCM SIGNAL 
OF m -TH FRAME 



BYTE 



24 
25 



EMPTY BYTES 



48 



m-TH CELL 



FIG. 5 



13 



EP 0 544 217 A1 



r 



INFORMATION 
FIELD 



BIT 
4 5 



HEADER 



1ST PCM SIGNAL 
OF m-TH FRAME 



30-TH PCM SIGNAL 
OF m-TH FRAME 



EMPTY BYTES 



8 



'5 
1 



30 
31 



48 



BYTE 



m -TH CELL 



FIG. 6 



14 



EP 0 544 217 A1 




15 



EP 0 544 217 A1 



INFORMATION 
FIELD 



1 2 3 



BIT 
4 5 



8 



r 



HEADER 



r 



1ST PCM SIGNAL OF 1ST 
FRAME OF j -TH MULTIFRAME 



{ 



24-TH PCM SIGNAL OF 1ST 
FRAME OF i -TH MULTIFRAME 
i'Sf PCM HSJGWr OF" 2ND 
FRAME OF j - JH MULTl FRAME 



5 
1 



24 
25 



24-TH" PCM SIGNAL OF 2ND 
FRAME OF j-TH MULTIFRAME 



48 



j-TH CELL 



BYTE 



FIG. 8 



16 




17 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 92 11 9961 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A 
A 



Citation of document with indication, where appropriate, 
of relevant passages 



EP-A-0 433 154 (ALC ATEL) 

* column 8, line 27 - column 9, line 12 * 

* column 4, line 2 - line 12 * 

EP-A-0 363 499 (SIEMENS) 

* abstract * 

EP-A-0 208 604 (SERVEL ET AL.) 

* abstract * 



The present search report has been drawn up for all claims 



Relevant 
to daim 



1-12 



3,6,9,12 
4,10 



Place of tearca 

THE HAGUE 



Date of oojcptettaa of tae 

01 MARCH 1993 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : ncn- written disclosure 
P : Intermediate document 



CLASSIFICATION OF THE 
APPLICATION am. Q.5 ) 



H04J3/16 
H04LT2764 - 



TECHNICAL FIELDS 
SEARCHED (Int. CI. 5 ) 



H04L 
H04J 



MIKKELSEN C. 



T : theory or principle underlying the Invention 
E : earlier patent document, hot published on, or 

after the filing date 
D : document cited in tbe application 
L : document cited for other reason* 

A : member of the same patent family, corresponding 
document 



